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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device having a level 
converting circuit capable of high-speed operation and small in the transistor 
capacity. 

SOLUTION: In the liquid crystal display devicea level converting circuit is provided in 
a signal circuit for driving pixels of a display and in a scanning circuit; and the level 
converting circuit is constituted of a first and second transistors 111112 in which the 
gate electrode is connected to a first bias voltage sourceand of a third and fourth 
transistors 121122 in which the gate electrode is connected to a second bias voltage 
sourceas the source electrode to a power source. In this casethe drain electrode of 
the first and second transistors and that of the third and fourth transistors are 
connected to each other; low amplitude signals with mutually different polarities are 
inputted to the source electrode of the first and second transistors 111112; and high 
amplitude signals with mutually different polarities are taken out from the drain 
electrode of the first and second transistors 111112. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a liquid crystal display constituted by an indicator which consists of two 
or more pixels arranged to matrix forma signal circuit which drives these pixelsand 



scanning circuitEstablish a level conversion circuit in said signal circuit and said 
scanning circuitand this level conversion circuitThe 1st and 2nd transistor that 
connected a gate electrode to the 1st bias voltage sourcelt constitutes from the 1st 
and 2nd resistance connected between each drain electrode of said 1st and 2nd 
transistorand a power supplyA liquid crystal display outputting a pixel driving signal of 
high amplitude with which a pixel driving signal of polar different low amplitude is 
mutually inputted into a source electrode of said 1st and 2nd transistorand polarity 
differs mutually from a drain electrode of said 1st and 2nd transistor. 
[Claim 2]A liquid crystal display using a source electrode of the 3rd and 4th transistor 
and drain inter-electrode resistance by which bias was carried out to fixed voltage in 
a gate electrode as said 1st or 2nd resistance in claim 1. 

[Claim 3]The 5th and 6th transistor that provided a waveform shaping section in said 
level conversion circuitand connected a gate electrode to each drain electrode of said 
1st and 2nd transistor in claim 1 or claim 2A liquid crystal display constituting from 
the 7th and 8th transistor connected between each drain electrode of said 5th and 
6th transistorand groundingand connecting each drain electrode of each other to each 
gate electrode of said 7th and 8th transistor. 

[Claim 4]The 5th and 6th transistor that provided a waveform shaping section in said 
level conversion circuitand connected a gate electrode to each drain electrode of said 
1st and 2nd transistor in claim 1 or claim 2A liquid crystal display constituting from 
the 7th and 8th transistor connected between each drain electrode of said 5th and 
6th transistorand groundingand connecting each gate electrode of said 7th and 8th 
transistor to each source electrode of said 1st and 2nd transistor. 
[Claim 5]The 5th and 6th transistor that provided a waveform shaping section in said 
level conversion circuitand connected a gate electrode to each drain electrode of said 
1st and 2nd transistor in claim 1 or claim 2A liquid crystal display constituting from 
the 7th and 8th transistor connected between each drain electrode of said 5th and 
6th transistorand groundingand connecting each gate electrode of said 7th and 8th 
transistor to each gate electrode of said 5th and 6th transistor. 

[Claim 6]In a liquid crystal display constituted by an indicator which consists of two 
or more pixels arranged to matrix forma signal circuit which drives these pixelsand 
scanning circuitEstablish a level conversion circuit in said signal circuit and said 
scanning circuitand this level conversion circuitlt constitutes from two or more 
resistance which connected a gate electrode between two or more transistors linked 
to a bias voltage sourceand each drain electrode of two or more transistors and a 
power supplyA liquid crystal display inputting two or more pixel driving signals of low 
amplitude into a source electrode of two or more of said transistorsand outputting 
two or more pixel driving signals of high amplitude from a drain electrode of two or 
more of said transistors. 

[Claim 7]A liquid crystal display using a source electrode of two or more transistors 
and drain inter-electrode resistance by which bias was carried out to fixed voltage in 



a gate electrode as said two or more resistance in claim 6. 

[Claim 8]A liquid crystal display which carries out the feature of setting voltage of 
said bias power supply as voltage equivalent to the sum of peak voltage of a pixel 
driving signal of said low amplitudeand threshold voltage of a transistor which 
constitutes said level conversion circuit in either of claim 1 to claims 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display which has a 
level conversion circuit which changes the signal of a low voltage swing into a high 
voltage swingand relates to the level conversion art in the clock and data interface of 
a liquid crystal display using a thin film transistor especially. 
[0002] 

[Description of the Prior Art]The level conversion circuit used for the clock and data 
interface of a liquid crystal display is indicated to JP6-21 6753AJP6-283979Aetc. In 
the level conversion circuit indicated to thesethe thin film transistor (TFT:Thin-Film 
Transistor) of polycrystalline silicon and the MOS (Metal-Oxide Semicondutor) 
transistor on a silicon single crystal are usedlt has the function to change the input 
signal of a low voltage swing into the output signal of the high voltage swing used for 
the drive circuit of a liquid crystal display. This input signal is a voltage swing of 5V or 
3.3V currently usedfor example for general-purpose LSI. 

An output signal is a voltage swing of 12V or 15V corresponding to the power supply 
voltage of a built-in circuitfor example. 

There is a single phase input type which inputs the signal which became independent 
of the difference input type which inputs the signal of an opposite phase mutually in 
this level conversion circuita difference input type is used for the clock interface of 
high-speed operationand a single phase input type is comparatively used for a data 
interface. 

[0003]An example of the difference input type level conversion circuit indicated to 
JP6-216753A is shown in drawing 9 . This level conversion circuit 800 comprises one 
pair of input transistors 81 1812 or 1 pair of load transistors 813814 or 1 pair of 
constant current sources 81 Sand 816 or 1 pair of level shift transistors 817 and 818. 
Hereeach input transistors 81 1 and 812 and the level shift transistors 817 and 818 
are TFT(s) of N typeand each load transistors 813 and 814 are TFT(s) of P type. The 
level shift transistors 817 and 818 connected the drain electrode and the gate 
electrode of each otherand have connected each source electrode to input terminal 
VIN1 and VIN2. The gate electrode of the constant current sources 815 and 816 and 
the input transistors 81 1 and 812 is connected at the node of a drain electrode and a 



gate electrode. Each source electrode of the input transistors 81 1 and 812 was 
groundedand each drain electrode is connected to output terminal VOUT1 and 
V0UT2respectively. Each gate electrode connects each drain electrode of the load 
transistors 813 and 814 to output terminal VOUT1 and VOUT2and is connected to 
output terminal VOUT2 and VOUTIand each source electrode is connected to the 
power supply VDDrespectively. Signal VIN1 of an opposite phase and VIN2 are 
mutually supplied to the level conversion circuit 800 connected to this appearance. 
Herevoltage inputted into input terminal VIN1 and VIN2 is set to 3.3V and 0V as an 
example of the operating state of a level conversion circuitrespectivelyvoltage of the 
power supply VDD is set to 15Vand the threshold voltage of an each N type 
transistor is assumed to be 2V. Since the level shift transistors 817 and 818 operate 
so that input signal VIN1 and VIN2 may be made high by threshold 
voltagerespectivelythe voltage of 5.3V and 2V is impressed to the gate electrode of 
the input transistors 81 1 and 81 2respectively. As a resultthe input transistors 81 1 
and 812 take the state a flow and where it does not flowrespectivelyand output 
terminal VOUT1 is set to 0V. Since this output terminal VOUT1 is connected to the 
gate electrode of the load transistor 814the load transistor 814 will be in switch- 
onand the voltage of output terminal VOUT2 is set to 15V. Since the load transistor 
814 which has connected the gate electrode to this output terminal VOUT2 will be in 
non-switch-onoutput terminal VOUT1 maintains 0V. Nextoperation in case the 
voltage of input terminal VIN1 and VIN2 changes from an above-mentioned state to 
0V and 3.3Vrespectively is explained in detail. If the voltage of input terminal VIN1 
and VIN2 changes to 0V and 3.3Vrespectivelythe input transistors 811 and 812 will 
take the state of un-f lowing and a flowrespectively. Since the load transistor 814 
connected to the drain of the input transistor 812 which will be in switch-on at this 
time is in switch-onlf resistance of the switch-on of the input transistor 812 and the 
load transistor 814 is set to RON2 and RON4respectivelyvoltage VOUTof output 
terminal VOUT2 at the time of voltage of input terminal changing2 will become a 
following formula. 

VOUT2=RON2/(RON2+RON4)xVDD — (1) As shown in this formulathe voltage of 
VOUT2 at the time of the voltage of an input terminal changing is determined by the 
division ratio of RON2 and RON4. On this voltagethe load transistor 813 will be in 
switch-onand output terminal VOUT1 changes to 15V. When this output terminal 
VOUT1 changes to 1 SVresistance of the load transistor 814 will increase and it will be 
in non-switch-on eventually. As a resultthe voltage of output terminal VOUT2 is set 
to 0V. Herein order to shorten time after the input transistor 812 will be in switch-on 
until output terminal VOUT2 is set to OVit is necessary to make RON2 of (1) type 
small and to bring VOUT2 close to 0V as much as possible. 

[0004]On the other handa single phase input type level conversion circuit inputs a 
single phase signal into one input terminal using the difference input type level 
conversion circuit explained aboveand the method of supplying one half of the voltage 
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of single phase input amplitude to the input terminal of another side and the method 
of reversing and supplying a single phase signal to the input terminal of another side 
are taken. 
[0005] 

[Problem(s) to be Solved by the Invention]When voltage between drain sauce is 
fixedthe drain current of TFT or a MOS transistor changes in proportion to the square 
of effective gate voltage VE shown with the difference of gate voltage and the 
threshold voltage Vth. Since resistance RON of the aforementioned switch-on is in 
inverse proportion to this drain currentgate voltage increases it rapidly near the 
threshold voltage. In the case of the level conversion circuit shown in the above- 
mentionedvoltage Vg1 between gate sauce is equivalent to 2Vandas for the driving 
condition of the gate voltage of the input transistors 81 1 and 81 2Vg2 is equivalent to 
5.3V. It was required for obtaining resistance of required switch-on to enlarge size of 
an input transistor these 5.3V. If size of an input transistor is enlargedthe capacity of 
an input terminal not only increasesbut the capacity between gate drains will increase. 
Since the input transistors 81 1 and 812 of the level conversion circuit shown in 
drawing 9 constitute a grounded source type amplifying circuitthe capacity between 
gate drains becomes large by the magnification of an amplification factor equivalent 
according to a Miller effect. The increase in this equivalent load carrying capacity had 
become the big hindrance of high-speed operation. A conventional single phase input 
type level conversion circuit becomes more complicated than a difference input type 
level conversion circuit. This becomes a serious obstacle whenapplying a single phase 
input type level conversion circuit to the digital type liquid crystal display which 
operates with the video signal of a digital signal for example. When sending this image 
with a digital signalit depends for that data number on the gradation number of a video 
signalthe pixel number of a liquid crystal displayframe frequencyand the clock 
frequency of a level conversion circuit. For exampleabout a gradation numberin 8 bits 
and a pixel numberif 1280x1024 and frame frequency shall be 60 Hz and clock 
frequency shall be 20 MHzthe number of input data can be about 32. 
[0006]There is a technical problem of this invention in providing the liquid crystal 
display which has a level conversion circuit where transistor capacity is small so that 
high-speed operation is possible in view of the above-mentioned point. 
[0007] 

[Means for Solving the Problem]In a liquid crystal displayprovide an aforementioned 
problem in a signal circuit and a scanning circuit which drive a pixel of an indicatorand 
a level conversion circuit a level conversion circuitThe 1st and 2nd transistor that 
connected a gate electrode to the 1st bias voltage sourcelt constitutes from the 3rd 
and 4th transistor that connected a gate electrode to the 2nd bias voltage sourceand 
connected a source electrode to a power supplyA drain electrode of the 1st and 2nd 
transistor and a drain electrode of the 3rd and 4th transistor are connected mutuallylt 
is solved by inputting a signal of polar different low amplitude into a source electrode 



of the 1st and 2nd transistor mutuallyand taking out a signal of polar different high 
amplitude from a drain electrode of the 1st and 2nd transistor mutually. 
[0008]Output voltage is determined by this invention by a ratio of resistance between 
drain sauce of the 1st and 2nd transistor that carried out bias of the gate electrode 
by the 1st bias voltage sourceand the 3rd and 4th transistor that carried out bias of 
the gate electrode by the 2nd bias voltage source. Here3rd and 4th resistance can be 
greatly performed in the range which working speed allows. In order to carry out bias 
of the gate electrode of the 1 st and 2nd transistor to fixed potentialit does not 
depend for capacity between drain sauce on the 1st and 2nd amplification factor. For 
this reasonwhile the level conversion circuit of this invention operates at high speedit 
becomes possible to reduce size of a transistor. 
[0009] 

[Embodiment of the Invention]Hereafterthe embodiment of this invention is described 
using a drawing. Drawing 1 shows a 1st embodiment of the level conversion circuit in 
the liquid crystal display of this invention. This embodiment consists of the level 
conversion section 100 and the waveform shaping section 200. The level conversion 
section 100 consists of the input transistors 111 and 112the load transistors 121 and 
122and the transistors 131 and 132 for bias, the input transistors 1 1 1 and 112 — 
each source electrode is connected to input terminal VIN1 and VIN2and each drain 
electrode is connected to bias-power-supply VBIAS for the gate electrode of each 
transistor output Vol and Vo2. The load transistors 121 and 122 carry out a gate 
electrode in commonand a source electrode is connected to the power supply 
VDDand they connect each drain electrode to the transistor 132 for bias output Vol 
and Vo2. the transistor 131 for bias — a source electrode is connected to a 
grounding point and a drain electrode is connected to the gate electrode and drain 
electrode of the transistor 1 32 for bias for a gate electrode at bias-power-supply 
VBIAS. Herethe transistor 132 for bias and the load transistors 121 and 122 
constitute what is called a current mirror circuit. On the other handthe waveform 
shaping section 200 consists of the input transistors 213 and 214 and the load 
transistors 211 and 212. The input transistors 213 and 214 use P typeand a load 
transistor uses the transistor of N type. Although this composition differs in that the 
point that the conductivity type of the transistor is reverse to the level conversion 
circuit 800 shown by the conventional exampleand an input are high voltage swingsit 
is equivalent. 

[0010]Signal VIN1 of an opposite phase and VIN2 are mutually supplied to the gate 
electrode of one pair of input transistors 1 1 1 and 1 1 2 of the level conversion section 
100 connected in this way. The signal level of this signal VIN1 and VIN2 is the voltage 
of the low amplitude of 0V and 3.3Vand the voltage of the power supply VDD is the 
voltage exceeding the maximum voltage of VIN1 and VIN2for examplethe voltage of 
15V and bias-power-supply VBIAS is 5.3V. The operation on this condition is 
explained using drawing 2 . Herethe response of output Vol to input signal VIN1 is 



shown. When input signal VIN1 is OV and 3.3Vthe voltage VgsL and VgsH between the 
gate sauce of the input transistor 1 1 1 is set to 5.3V and 2Vrespectively. Since the 
resistance RdsL and RdsH between the drain sauce of the input transistor 1 1 1 
corresponding to such voltage serves as RdsL<RdsHoutput voltage Vol becomes as 
in phase a relation as input signal VIN1. Output voltage VOL (the input transistor 1 1 1 
is switch-on) of the high-level output voltage VOH (the input transistor 1 1 1 is the 
non-switch-on) and a low level of output voltage Vol at this timeSince it becomes 
resistance between the source drains of the load transistor 121 a partial pressure 
with the resistance RdsL and RdsH between RL1 and the drain sauce of the input 
transistor 111 as it is shown in drawing 2 it shifts from the power supply voltage VDD 
or OV a little. Although the response of Vo2 to input signal VIN2 is not illustratedit 
becomes the response of VINMand a relation of an opposite phase. That isit becomes 
in phase [ the relation between input VIN1 of the level conversion section 
100VIN2and output Vol and Vo2 ]and the output voltage shifts from the power supply 
voltage VDD or OV a little. 

[001 1]Nextthe waveform shaping section 200 consists of the input transistors 213 
and 214 and the load transistors 211 and 212as mentioned above. The input 
transistors 213 and 214 are TFT(s) of P typeand the load transistors 21 1 and 212 are 
TFT(s) of N type. Each drain electrode connects each gate electrode of the input 
transistors 213 and 214 to output terminal Vol of the level conversion section 
100and Vo2and is connected to output terminal VOUT1 and VOUT2and each source 
electrode is connected to the power supply VDDrespectively. Each gate electrode 
connects each drain electrode of the load transistors 211 and 212 to output terminal 
VOUT1 and VOUT2and is connected to output terminal VOUT2 and VOUTIand each 
source electrode is connected to a grounding pointrespectively. The waveform 
shaping section 200 of a different thing connected to this appearance is equivalentand 
the conductivity type of the circuit constituted from the input transistors 81 1 and 812 
and the load transistors 813 and 814 of the conventional example shown in drawing 9 
and a transistor has it. Differing from the conventional example shown in drawing 9 is 
the point that an input signal is amplified by the level conversion section 100and 
serves as amplitude almost equal to power supply voltage. For this reason** and 
high-speed operation of the size of the input transistor which was a technical problem 
of the conventional example it becomes unnecessary to enlarge become possible. 
[0012]In the level conversion circuit of this embodimentthe gate voltage impressed to 
the input transistors 1 1 1 and 1 12 is controlled by voltage of bias-power-supply 
VBIAS. For this reasonthe drain current operating point of the input transistors 1 1 1 
and 112 and the load transistors 121 and 112 can be made into high electric current 
by bias-power-supply VBIASand high-speed operation becomes possible. Since it 
becomes in phase [ the relation between an input and an output ]the increase in the 
capacity by a Miller effect can be prevented. High-speed operation is attained also at 
this point. In this embodimentsince a level conversion circuit is constituted only from 



a transistorthere is an advantage of being easy to make when manufacturing. In this 
embodimentwhile constituting both the transistor 131 for biasand the input transistors 
1 1 1 and 1 12 from an N type transistorSince the current of the load transistors 121 
and 122 is controlled by the transistor 132 for bias and output voltage is generated in 
resistance of this current and the input transistors 1 1 1 and 1 12Change of the output 
voltage to change of the characteristic of a transistor can be suppressedand when 
manufacturingthere is a ****** advantage which raises the yield. 
[0013] Drawing 3 shows a 2nd embodiment of this invention. It is the composition of 
the waveform shaping section 200 that this embodiment differs from a 1 st 
embodiment shown in drawing 1 . The waveform shaping section 200 of this 
embodiment consists of the load transistors 221 and 222 of N typeand the input 
transistors 223 and 224 of P type. The N type transistors 221 and 222 ground a 
source electrodeand each gate electrode is connected to input terminal VIN1 and 
VIN2and they connect each drain electrode to the drain electrode of the P type 
transistors 223 and 224respectively. The P type transistors 223 and 224 connect a 
source electrode to the power supply VDDand connect a gate electrode to output 
Vol of the level conversion section 100and Vo2. 

[0014]Operation of the waveform shaping section 200 constituted as mentioned 
above is explained. As an example of an operating conditionwhen the voltage of input 
terminal VIN1 and VIN2 considers it as its them 3.3V and 0V and the voltage of 15V 
and bias power supply sets to 5.3V in the power supply VDD3.3V and 0V are 
impressed to the gate electrode of the N type transistors 221 and 222respectively. At 
this timeeach transistor will be in the state a flow and where it does not 
flowrespectively. the gate electrode of the P type transistors 223 and 224 into which 
the output of the level conversion section 100 is inputted on the other hand — 
respectively — about — about [ the voltage of 15Vand ] — since the voltage of 0V is 
inputtedeach transistor will be in the state of un-flowing and a flowrespectively. As a 
resultoutput terminal VOUT1 and VOUT2 are set to 0V and 15Vrespectivelyand they 
transform the voltage signal of the low amplitude of 3.3V and 0V into the voltage 
signal of the large amplitude of 0V and 15V. According to this embodimentsince the 
gate electrode of the load transistor of the N type of the waveform shaping section 
200 and the input transistor of P type is independently controlled on the basis of 0V 
and 1 5Vrespectivelythere is an advantage which operates stably also to change of the 
power supply voltage VDD. 

[0015] Drawing 4 shows a 3rd embodiment of this invention. It is the composition of 
the waveform shaping section 200 that this embodiment differs from a 1 st 
embodiment shown in drawing 1 . The waveform shaping section 200 of this 
embodiment consists of the load transistors 231 and 232 of N typeand the input 
transistors 233 and 234 of P type. The load transistor 231 of N typethe input 
transistor 233 of P typeand the load transistor 232 of N type and the input transistor 
234 of P type constitute an inverter circuit. Operation of the waveform shaping 



section 200 constituted as mentioned above is explained. When the voltage of 15V 
and bias power supply sets [ the voltage of input terminal VIN1 and VIN2 ] to 5.3V as 
an example of an operating conditionrespectively in 3.3V0Vand the power supply 
VDDSince the input transistors 1 1 1 and 1 12 will be in non-switch-on and switch- 
onrespectivelyoutput Vol of the level conversion section 100 and Vo2 are set to 
about 15 v and about 0 vrespectively. Waveform shaping of such voltage is carried out 
by an inverter circuitand since it is amplifiedoutput terminal VOUT1 and VOUT2 are 
set to 0V and 1 5Vrespectively. Also in this embodimentthe voltage signal of the low 
amplitude of 3.3V and 0V which are supplied to an input terminal is convertible for the 
voltage signal of the large amplitude of 0V and 15V. 

[001 6] Drawing 5 shows a 4th embodiment of this invention. It is the composition of 
the level conversion section 100 that this embodiment differs from a 1st embodiment 
shown in drawing 1 . The level conversion section 100 of this embodiment is the point 
which constituted the load transistors 121 and 122 from the resistors 141 and 142 to 
a 1st embodiment shown in drawing 1 . Operation of the level conversion section 100 
of this embodiment is explained. As an example of an operating conditionas for the 
input transistors 1 1 1 and 1 12the voltage of input terminal VIN1 and VIN2 will be in 
non-switch-on and switch-onrespectivelywhen the voltage of 15V and bias power 
supply sets to 5.3Vrespectively in 3.3V0Vand the power supply VDD. As a 
resultoutput Vol of the level conversion section 100 and Vo2 are set to about 15 v 
and about 0 vrespectively. Since waveform shaping of such voltage is carried out by 
the waveform shaping section 200output terminal VOUT1 and VOUT2 are set to 0V 
and 1 5Vrespectively. Also in this embodimentthe voltage signal of the low amplitude 
of 3.3V and 0V which are supplied to an input terminal is convertible for the voltage 
signal of the large amplitude of 0V and 15V. 

[001 7] Drawing 6 is a 5th embodiment of this inventionand shows a multi input type 
level conversion circuit. This embodiment uses as a multi input type the level 
conversion section shown in drawing 3 . The level conversion circuit 500 of this 
embodiment consists of the N input transistors 511-51Nthe N load transistors 521- 
52Nand the transistors 531 and 541 for bias. As for each source electrode of the 
input transistors 511-51Neach drain electrode connects this point to the N input 
terminals VI1-VI (N) at the N output terminals VOI-Vo (N) at each N drain electrodes 
of the load transistors 521-52N. According to this embodimentthere is an effect 
which can increase the number of inputs by adding two transistorsan input transistor 
and a load transistor. 

[001 8] Drawing 7 shows one embodiment of the logic input circuit which applied the 
level conversion circuit of this invention. This embodiment consists of the latch 
circuit parts 600 which consist of the latch circuitry 611 —61 N of the difference input 
type level conversion circuit 100 and 500 or N multi input type level conversion 
circuits. Herethe difference input type level conversion circuit 100 inputs low 
differential clock signal CK1 of a voltage swingand CK2and outputs the differential 



clock signal changed into the high voltage swing to the latch circuitry 61 1-61 N. The 
multi input type level conversion circuit 500 inputs the data signals D1-D of N low 
voltage swings (N)and outputs the data signal changed into the high voltage swing to 
each latch circuitry 61 1-61 N. In each latch circuitry of the latch circuit part 600the 
clock signal and data signal of a high voltage swing are inputtedit operatesand the N 
latch data 01-0 (N) is outputted. 

[001 9] Drawing 8 is a system configuration example which shows one embodiment of 
the liquid crystal display of this invention. This system consists of the picture signal 
generator 80the video signal processing circuit 60the timing control circuit 70and the 
liquid crystal display panel 10. Herethe liquid crystal display panel 10 consists of the 
signal circuit 30the scanning circuit 40the difference input type level conversion 
circuit 700the multi input type level conversion circuits 500a and 500band the data 
latch circuits 600 which drive the indicators 20 which consist of two or more pixels 
arranged to matrix formand these pixels. It constitutes from the level conversion 
section 100 and the waveform shaping section 200 which explained the differential 
type level conversion circuit 700 as the 1st - a 4th embodiment in thisThe multi input 
type level conversion circuits 500a and 500b correspond to the latch circuit part 600 
which showed the data latch circuit 600 in Drawing 7 in the multi input type level 
conversion circuit 500 explained as a 5th embodiment. 

[0020]Operation of this system constituted as mentioned above is explained. The 
picture signal generator 80 outputs the video signal 81 to the video-signal conversion 
circuit 60and outputs the clock signal 85Horizontal Synchronizing signal 86and 
Vertical Synchronizing signal 87 to the timing control circuit 70respectively. The video 
signal processing circuit 60 lowers signal frequency for the inputted video signal 81 by 
serial/parallel conversion processingand outputs the video signals D1~Dn of n parallel 
to the multi input type level conversion circuit 500a of the liquid crystal display panel 
10. These video signals D1~Dn are stored in the data latch circuit 600 while they are 
changed into the signal of high amplitude by the multi input type level conversion 
circuit 500a. The data latch circuit 600 outputs the video signals HD1-HDn of this 
stored high amplitude to the signal circuit 30. On the other handthe timing control 
circuit 70 from the clock signal 85Horizontal Synchronizing signal 86and Vertical 
Synchronizing signal 87 which were inputted. The clock signal 71 for incorporating the 
video signals D1-Dn is outputted to the difference input type level conversion circuit 
700 of the liquid crystal display panel 10and the control signals 72-75 for driving the 
signal circuit 30 and the scanning circuit 40 are outputted to the multi input type level 
conversion circuit 500b of a liquid crystal display panel. The difference input type 
level conversion circuit 700 changes the clock signal 71 into the clock signal of high 
amplitudeand outputs it to the data latch circuit 600. The multi input type level 
conversion circuit 500b changes the control signals 72-75 into the signal of high 
amplitudeand outputs clock signal HCK and start signal HST which control the signal 
circuit 30and clock signal VCK and the start signal VST which control the scanning 



circuit 40. The indicator 20 is controlled by the output of the signal circuit 20 and the 
scanning circuit 40and displays the image corresponding to the video signals D1~Dn. 
[0021 ]The level conversion circuit which consists of the level conversion section 100 
shown as the 1st - a 4th embodimentand the waveform shaping section 200 in the 
liquid crystal display constituted as mentioned aboveSince the input of a liquid crystal 
display panel is made to low amplitude by using the shown multi input type level 
conversion circuit 500 as a 5th embodimentWhile being able to constitute easily the 
output circuit of the video signal processing circuit 60 and the timing control circuit 
70the spurious radiation of electromagnetic waves can be reduced. 
[0022]Although the example which used TFT showed the embodiment of this 
inventionthese can acquire the same effecteven if it uses the MOS transistor of 
single crystal silicon. Even if the transistor of this invention reverses the conductivity 
type of N and Pit can acquire the same effect. 
[0023] 

[Effect of the Invention]By using for a liquid crystal display the level conversion 
circuit which changes the input voltage signal of low amplitude into the output voltage 
signal of large amplitude according to this inventionas explained aboveThe input of a 
liquid crystal display panel can be made into low amplitudeand while being able to 
constitute easily output circuits which output the input signal of a liquid crystal 
display panelsuch as a video signal processing circuit and a timing control circuitin 
connection with thisthe spurious radiation of electromagnetic waves can be reduced. 
Since the drain current operating point of an input transistor and a load transistor can 
be made into high electric current by the bias power supply of a level conversion 
circuitwhile making high-speed operation possibleit becomes possible to reduce the 
size of a transistor. Since a level conversion circuit is constituted only from a 
transistorit is easy to make when manufacturingand the current of a load transistor is 
controlled by the transistor for bias and output voltage is generated in resistance of 
this current and an input transistorChange of the output voltage to change of the 
characteristic of a transistor can be suppressedand the yield can be raised when 
manufacturing. 
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[Brief Description of the Drawings] 

[Drawing 1] A 1st embodiment of the level conversion circuit in the liquid crystal 
display of this invention 

[Drawing 2] The explanatory view showing operation of the level conversion circuit of 
this invention 

[Drawing 3] A 2nd embodiment of the level conversion circuit in the liquid crystal 
display of this invention 



[Drawing 4] A 3rd embodiment of the level conversion circuit in the liquid crystal 
display of this invention 

[Drawing 5] A 4th embodiment of the level conversion circuit in the liquid crystal 
display of this invention 

[Drawing 6] A 5th embodiment of the multi input type level conversion circuit of this 
invention 

[Drawing 7] One embodiment of the logic input circuit which applied the level 
conversion circuit of this invention 

[Drawing 8] One embodiment of the liquid crystal display of this invention 
[Drawing 9] The circuitry figure showing the difference input type level conversion 
circuit of a conventional example 
[Description of Notations] 

10 [ — A scanning circuit60 / — A video signal processing circuit70 / — A timing 
control circuit80 / — A picture signal generator500a500b / — A multi input type 
level conversion circuit600 / — A data latch circuit700 / — Difference input type 
level conversion circuit ] — A liquid crystal display panel20 — An indicator30 — A 
signal circuit40 

1 00 — A level conversion section200 — A waveform shaping section 1 11112 — Input 
transistor121 122 [ — A load transistor213214 / — An input transistorl 31 1 32 / — 
The transistor for bias500 / — Multi input type level conversion section ] — A load 
transistorVBIAS — Bias power supply141142 — Resistance21 1 21 2 
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